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[57] ABSTRACT

A merchandise analysis system for predicting the sale of
a registered item, including: a sales data table having
sales data of a plurality of items; an input terminal for
registering an item and for setting an analysis term; a
retrieval unit connected to the table and the input termi-
nal to search the sales data table for the sales data corre-
sponding to the registered item and the analysis term; a
function table having various functions fitted to respec-
tive data of sale versus price; a dispersion measure table
for storing errors obtained with respect to the respec-
tive data of sale versus price retrieved on the basis of the
respective functions; an analysis device connected to
the dispersion measure table so as to determine one
function giving the minimum one of the errors and the
values of parameters therefor; and a display connected
to the dispersion measure table so as to display the sales
data of the registered item corresponding to the analysis
term in a graph expressing the determined one function
into which the determined parameters are substituted,
the display being arranged to display the predicted sale
corresponding to the registered price inputted through
the input terminal in accordance with the display of the
sales data.

20 Claims, 44 Drawing Sheets

ITEM : 12345678

(SALE)

—_
(=]
(=]

40

20

x

»®
xxx /%

x x

SALE PREDICTION

INSTANT COFFEE
FUNCTION : SALE=1.4%10% %28 * PRICE* %-3.0
STANDARD DEVIATION OF ERROR : 656

TERM :80.10.01~90.12.31

X ACTUAL DATA
— TENDENCY

REGISTERED PRICE : $78

PREDICTED SALE: 23

x

$80 70 80 90 100

110 (PRICE)




U.S. Patent

Dec. 27, 1994

FI1G.

Sheet 1 of 44 5,377,095

114

/_.J
CPU
126 12] 1M
=8 = INPUT

RETRIEVAL PORTION
3 2
= 112
o FUNCTION TABLE
Q.
3 ,J23 DISPLAY
= REGRESSION ANALYSIS
2 PORTION
O 124
- o
< DISPERSION MEASURE
i TABLE
i 125

py
FUNCTION DECISION
PORTION

TN

N~

SALES TABLE

MEMORY

131

113



U.S. Patent Dec. 27, 1994 Sheet 2 of 44 5,377,095

FI1G. 2

C)

DATA RETRIEVAL STEP 1001
(FIG.3) ”

COEFFICIEI\{'I;' GC;:)LCULATION __STEP 1002

FUNCTION SELECTION STEP 1003
(FIGS5) -

SALE PREDICTION STEP 1004
(FIG.6) gl

=)




U.S. Patent

Dec. 27, 1994 Sheet 3 of 44

FIG. 3

D

DISPLAY INPUT SCENE

|_STEP 1101

RECEIVE ITEM CODE,
PRICE. ANALYSIS TERM

|__STEP 1102

RETRIEVE DATA OF SALE
AND PRICE

| _STEP 1103

=D

5,377,095



U.S. Patent Dec. 27, 1994 Sheet 4 of 44 5,377,095

FIG. 4

)

INITIALIZE FUNCTION NO. |~_STEP 1201

INCREMENT FUNCTION NO. | STEP 1202
(NO=NO+1)

CALCULATE FUNCTION | — STEP 1203
PARAMETERS (FIG.12)

STORE PARAMETERS AND
DIFFERENCE INTO DISPERSE
MEASURE TABLE (FIG.13)

___STEP 1204

NO

PROCEDURE TERMINATED WITH
RESPECT TO ALL THE FUNC-

=)




U.S. Patent Dec. 27, 1994 Sheet 5 of 44 5,377,095

FIG. 5

)

INITIALIZE FUNCTION NO.
MINIMUM ERROR. AND f~_STEP 1301
STANDARD DEVIATION

INCREMENT FUNCTION NO | _STEP 1302
(NO=NO+1)

COMPARE MINIMUM ERROR
STANDARD DEVIATION WITH
STANDARD DEVIATION OF
ERROR IN THE GIVEN

FUNCTION, SO THAT | STEP 1303
SMALLER ONE OF THEM
IS EMPLOYED AS MINIMUM
STANDARD ERROR
DEVIATION

PROCEDURE TERMINATED WITH
RESPECT TO ALL THE FUNC-

SELECT FUNCTION HAVING
MINIMUM ERROR - STEP 1305
STANDARD DEVIATION

=)




U.S. Patent Dec. 27, 1994 Sheet 6 of 44 5,377,095

FIG. 6

PREDICT SALE AT THE
REGISTERED PRICE BY USE |—~_STEP 1401
OF FUNCTION

DISPLAY GRAPH OF THE
PRICE AND SALE BY THE |~_STEP 1402
SELECTED FUNCTION (FIG.9)

No/

IS TERMINATED ?

STEP 1403




U.S. Patent Dec. 27, 1994 Sheet 7 of 44 5,377,095

FIG. 7

SALE PREDICTION

ITEM CODE :

REGISTERED PRICE :

TERM OF DATA
FOR ANALYSIS :




U.S. Patent Dec. 27, 1994 Sheet 8 of 44 5,377,095

FIG. 8

SALE PREDICTION

ITEMCODE: 12345678

REGISTERED PRICE : 780

TERM OF DATA FOR ANALYSIS @ _90.10.01
90.12.31




U.S. Patent Dec. 27, 1994 Sheet 9 of 44 5,377,095

FIG. 9

SALE PREDICTION

ITEM © 12345678 INSTANT COFFEE TERM : 90.10.01~80.12.31
FUNCTION : SALE=1.4%10% %28 * PRICE* %-9.0

STANDARD DEVIATION OF ERROR : 6.56

X ACTUAL DATA

’g — TENDENCY

<

£

100

80

60 *

40 REGISTERED PRICE : $78
20 PREDICTED SALE: 23

$60 70 80 90 100 110 (PRICE)




U.S. Patent Dec. 27, 1994 Sheet 10 of 44 5,377,095

FIG. 10

SALES TABLE 131

ITEM CODE DATE PRICE ($) SALE

10000000 90. 1. 1 10 0

12345677 90.12.31

O =] =W el

0 3
12345678 | 90. 1. 1 | 11 0 3
12345678 | 90. 1. 2 | 1 1 0 5
12345678 | 90. 1. 3 0 2 0
12345678 | 90. 9.29 7 8 30 | 133
12345678 | 90. 9.30 7 8 2 4 g
12345678 | 90.10. 1 | 1 1 0 2
12345678 | 90.10. 2 | 1 1 0 ]
12345678 | 90.12.30 | 11 0 5
12345678 | 90.12.31 | 1 1 0 3

—h
—
-——d
o
(o]
[{e]

12345679 90.




U.S. Patent Dec. 27, 1994 Sheet 11 of 44 5,377,095

FIG. |

FUNCTION |  FUNCTION
No. NAME PARAMETER EQUATION
LINEAR _
1 FUNCTION | &P y = axtb
2 EXPONENTIAL _
FUNCTION a. b y = a¥x¥ ¥b




U.S. Patent Dec. 27, 1994 Sheet 12 of 44

5,377,095

FI1G. 12

CALCULATION OF PARAMETERS

Xi - PRICE Yi - SALE

Vi . PREDICTED SALE

L 2
F = ,21(Yi - i)
l=
2 2
= '21(aXi+b—Yi)
=
n n n
gF =aZXi2+bZXi—ZXiYi=O
a j= i= i=1
P s S yi =0
—— X — =
25 ar—-—- i+nb IE Yi
n 2 n
'Z] Xi = Sxx 'Zl XiYi = Sxy.
i= =
n n
g Xi = Sx. El Yi = Sy

Sxx * a+Sxb = Sxy

{

Sx*at+nb = Sy
= nSxy — SxSy
nSxx — Sx?
b = SySxx — SxSxy
nSxx — Sx?



U.S. Patent Dec. 27, 1994 Sheet 13 of 44 5,377,095

FIG. I3

DISPERSION MEASURE TABLE

FUNCTION ' DISPERSION
NO. EQUATION MEASURE
1 y = -01x+100.0 14.0

2 y = 1.4%10% %28%x % %-9.0 9.6




U.S. Patent

Dec. 27, 1994

FIG. |

Sheet 14 of 44 5,377,095

4

126 121

L~

GENERAL CONTROL PORTION

RETRIEVAL PORTION
122
L

FUNCTION TABLE
123
L~
REGRESSION ANALYSIS

PORTION

124
~
DISPERSION MEASURE

TABLE

125
A~
FUNCTION DECISION

PORTION

ORDER CALCULATION

PORTION

125B
o~
TRANSMISSION

PORTION

125A
/‘/

114A
—

111

INPUT

112

DISPLAY

SALES TABLE '

MEMORY

113



U.S. Patent Dec. 27, 1994 Sheet 15 of 44 5,377,095

FIG. IS

o)

DATA RETRIEVAL ~ STEP 1001A

COEFFICIENT

CALCULATION ~— STEP 1002A

FUNCTION SELECTION |~ STEP 1003A

SALE PREDICTION, ORDER
CALCULATION. AND ~_ STEP 1004A
TRANSMISSION

)




U.S. Patent Dec. 27, 1994 Sheet 16 of 44 5,377,095

FIG. 16

o)

PREDICT SALE AT THE
REGISTERED PRICE BY USE {~_ STEP 1401A
OF FUNCTION

DISPLAY GRAPH OF THE
PRICE AND SALE BY THE [~—STEP 1402A
SELECTED FUNCTION

TERMINATED

AUTOMATIC ORDER
IS TERMINATED ?

AUTOMATIC ORDER

RETRIEVE STOCK

CALCULATE ORDER

TRANSMIT ORDER
DESIGNATION
INFORMATION

NO

IS TERMINATED ?

YES

=)




U.S. Patent Dec. 27, 1994 Sheet 17 of 44 5,377,095

FIG. |7

JSTOCK TABLE

ITEM CODE STOCK
10000000 1
12345677 100
12345678 13
12345679 59




U.S. Patent Dec. 27, 1994 Sheet 18 of 44 5,377,095

FIG. I8

CPU 126 121 14
—~

RETRIEVAL PORTION m
122
/J

INPUT

FUNCTION TABLE
123
/-./

REGRESSION ANALYSIS
PORTION

112

/_1/24 DISPLAY

DISPERSION MEASURE
TABLE

125
/-_/

"FUNCTION DECISION
PORTION

127
/“/

DATA SELECTION
PORTION

128
/_./

GENERAL CONTROL PORTION

PRICE CHANGE TABLE

MEMORY

SALES TABLE 113

131

N




U.S. Patent Dec. 27, 1994 Sheet 19 of 44 3,377,095

FIG. 19

)

DATA RETRIEVAL AND |_STEP 2001
SELECTION (FIG.20)

COEFFICIENT CALCULATION I~_STEP 2002

FUNCTION SELECTION |~_STEP 2003

SALE PREDICTION ~_STEP 2004

=D




U.S. Patent Dec. 27, 1994 Sheet 20 of 44 5,377,095

FIG. 20

C )

DISPLAY INPUT SCENE [~—STEP 2101

RECEIVE ITEM CODE,

PRICE. ANALYSIS TERM [~—STEP 2102

RETRIEVE DATA OF SALE | STEP 2103
AND PRICE

EXTRACT ANALOGOUS STEP 2104
DATA (FIG.21) —

=)




U.S. Patent Dec. 27, 1994 Sheet 21 of 44

FIG. 21

( sram )

GENERATE PRICE
CHANGE MATRIX

__STEP 2141

GENERATE PATTERN

| _STEP 2142

INITIALIZE TERM

| __STEP 2143

NO IS

YES

ATTERN COINCIDENT
?

STEP 2144

EXTRACT PRICE
AND SALE

__STEP 2145

STEP 2147 o

STEP 2146

ARE\Q VES

ALL DATA g:OMPLETED

TO NEXT TERM

5,377,095

C END

)




U.S. Patent

Dec. 27, 1994

FIG. 22

Sheet 22 of 44

5,377,095

PRICE MATRIX TABLE 128

DATE

PRICE

MATRIX

90.

90.

g0.

90.

90.

90.

90.

90.

90.

80.

g0.

wlIN]jojod|lwili

cd
jojo]j]jOoO|loo]j]Oo|O) -~
L BNeol Nl Nol NN Noll Noll Noll o

TTEINININNINDIPDINDINDMN

90.

a——h

91.

—
-
—

91.

g91.

91.

91.

91.

Q] O|J|OJO O | O

91.

o
NoOjfolesEfw]I

w]J]o|l]o|]O]|OCO|O|O}O




U.S. Patent

Dec. 27, 1994

FI1G.

Sheet 23 of 44 5,377,095

23

CPU

o

126

~ 121

RETRIEVAL PORTION

~122

FUNCTION TABLE

~123

REGRESSION ANALYSIS
PORTION

114
111

INPUT

112

~.124

DISPERSION MEASURE
TABLE

~125

GENERAL CONTROL PORTION

FUNCTION DECISION
PORTION

~129

DATA PROCESSING
PORTION

~.120

BEFORE-PROCESSING
TABLE

~130

AFTER-PROCESSING

DISPLAY

TABLE

MEMORY

N

SALES TABLE

131

113



U.S. Patent Dec. 27, 1994 Sheet 24 of 44 5,377,095

FIG. 24

)

DATA RETRIEVAL AND
PROCESSING (FIG.25)

|___STEP 3001

COEFFICIENT CALCULATION }~__STEP 3002

FUNCTION SELECTION  |~__STEP 3003

SALE PREDICTION L_STEP 3004

()




U.S. Patent Dec. 27, 1994 Sheet 25 of 44 5,377,095

FIG. 25

)

DISPLAY INPUT SCENE |~ _STEP 3101

RECEIVE ITEM CODE, . _STEP 3102
PRICE. ANALYSIS TERM

RETRIEVE DATA OF L_STEP 3103
PRICE AND SALE

PERFORM PROCESSING
OF WEIGHTING ON DATA |~ _STEP 3104
(FIG.26)

o)




U.S. Patent Dec. 27, 1994 Sheet 26 of 44 5,377,095

FIG. 26

)

CHECK RETRIEVED |_STEP 3141
WEEK (FIG.27)

INITIALIZE TARGET WEEK L _STEP 3142
AND WEIGHTING

APPLY WEIGHTING TO __STEP 3143
DATA OF TARGET WEEK

STEP 3144
YES

HAS THE
PROCEDURE TERMINATED WITH
RESPECT TO TARGET
WEEK ?

STEP 3145
/__/

=)

TO NEXT WEEK




U.S. Patent

Dec. 27, 1994

FIG.

Sheet 27 of 44

27

5,377,095

EEFORE-PROCESSING TABLE

WEEK DATE PRICE $ | SALE
NO

6 | 90.11.26 110 20
6 | 90.12. 2 10 0 10
5 | 90.12. 3 100 10
5 | 90.12. 8 8 8 11
2 | 90.12.30 11 0 9
1 90.12.31 11 0 11
: 91. 1. 11 3
1 91. 1. 11 0




U.S. Patent

Dec. 27, 1994

FIG. 28

Sheet 28 of 44

5,377,095

<\FTE R-PROCESSING TABLE

WEEK DATE PRICE $ SALE
NO
6 90.11.26 110 20
6 90.12. 2 | 100 10
90.12. 10 10
90.12. 3 100 10
5 90.12. 8 8 11
5 90.12. 8 8 8 11
2 90.12.30 110 9
1 90.12.31 110 11
1 90.12.31 110 11
1 90.12.31 110 11
1 90.12.31 110 11
1 90.12.31 110 11
1 90.12.31 110 11
1 1. 1. 6 110 0
1 91. 1.6 110 0
1 91. 1. 6 110 0
1 91. 1. 6 110 0
1 91. 1. 6 110 0
1 91. 1. 6 110 0




U.S. Patent Dec. 27, 1994 Sheet 29 of 44 5,377,095

FIG. 29

Co D

DATA RETRIEVAL [ ~__STEP 4001

COEFFICIENT CALCULATION|.~__STEP 4002

FUNCTION SELECTION  |~__STEP 4003

SALE PREDICTION
(FIG.30)

=)

__STEP 4004




U.S. Patent

Dec. 27, 1994 Sheet 30 of 44 5,377,095

START )

PRICE = LOWER — LIMIT PRICE |~_STEP 4401

GROSS PROFIT PER ONE ARTICLE | STEP 4402

= PRICE — COST

CALCULATE SALE WITH

THE PRICE BY USE OF ~_STEP 4403

SELECTED FUNCTION

STORE THE RESULT OF

(GROSS PROFIT = GROSS PROFIT }~_STEP 4404

PER ONE ARTICLE % SALE)
l
PRICE = PRICE + 0.01 ~_STEP 4405
res TR STEP 4406
PRICE NOT HIGHER THAN UPPER
\UM'T ?
NO
OBTAIN PRICE WHICH MAXIMIZE | STEP 4407
GROSS PROFIT
OUTPUT PREDICTION GRAPH | STEP 4408
AND PRICE
STEP 4409

IS THERE

TERMINA;FION SET

YES

e




U.S. Patent Dec. 27, 1994 Sheet 31 of 44 5,377,095

FIG. 31

OPTIMUM PRICE PREDICTION

ITEM CODE: 12345678

REGISTERED UPPER-LIMIT PRICE : $ 100
REGISTERED LOWER-LIMIT PRICE : $ 70

TERM OF DATA FOR ANALYSIS : 90.10.01
‘ 90.12.31




U.S. Patent Dec. 27, 1994 Sheet 32 of 44 5,377,095

FIG. 32

OPTIMUM PRICE PREDICTION

ITEM : 12345678 INSTANT COFFEE TERM : 80.10.01~90.12.31
FUNCTION : SALE=14%10% %28 % PRICE % ¥-9.0

STANDARD DEVIATION OF ERROR : 6.56

- 3000
x ACTUAL DATA
100 — TENDENCY
e - GROSS POINT
%0 A PREDICTION
i . - 2000
1y ’ ‘ =
50 . | 2
T OPTIMUM PRICE
o - $78
40 - 1000 3 (UPPER LIMIT
Q 2100,
O LOWER LIMIT
20 : 70)
$ PREDICTED SALE
123

$ 70 80 90 100 (PRICE)




U.S. Patent Dec. 27, 1994 Sheet 33 of 44 5,377,095

FIG. 33

C=)

DATA RETRIEVAL |_STEP 5001
AND PROCESSING

COEFFICIENT CALCULATION [~—STEP 5002

FUNCTION SELECTION [~_STEP 5003

SALE PREDICTION ~_STEP 5004

o




U.S. Patent

Dec. 27, 1994 Sheet 34 of 44 5,377,095

FIG. 34 ( start )

DISCOUNT SUM = 0

__STEP 5401

SALE SUM =
PRICE — REDUCED SUM

|__STEP 5402

(PRICE — DISCOUNT SUM)
BY USING FUNCTION

CALCULATE SALE PER HOUR WITH

|_STEP 5403

]

SALE =
SALE/HOUR % RESET TIME

__STEP 5404

SALE SUM #* SALE)

STORE (TOTAL SALE SUM =

WITH SALE PREDICTION TABLE

|__STEP 5405

I

DISCOUNT SUM =
DISCOUNT SUM + 0.10

|.__STEP 5406

YES IS THE DIS-
COUNT SUM NOT HIGHER THAN ITS
WUM !

NO

STEP 5407

WHICH MAXIMIZE THE SALE

EXAMINE THE DISCOUNT SUM L_STEP 5408

OUTPUT DISCOUNT SUM

| __STEP 5409

//ls
THERE TERMINATION

o D

STEP 5410



U.S. Patent Dec. 27, 1994 Sheet 35 of 44 5,377,095

FIG. 35

OPTIMUM PRICE PREDICTION

ITEM CODE: 923456 7 g HITACHI

MILK
REGULAR PRICE: $ 22.80
DEAD STOCK : 50
RESET TIME : 2 HOURS
MAXIMUM DISCOUNT SUM : $ 5.00

TERM OF DATA FOR ANALYSIS: 90.10.01
_90.12.31




U.S. Patent Dec. 27, 1994 Sheet 36 of 44 5,377,095

FIG. 36

OPTIMUM PRICE PREDICTION

ITEM : 92345678 TERM : 90.10.01~90.12.31

REGULAR . DEAD . REST . 5 LouRs
PRICE * 22280 grock 50 TIME

OPTIMUM DISCOUNT SUM : $ 4.80
(MAXIMUM DISCOUNT SUM : $5.00)

OPTIMUM PRICE : $ 18
PREDICTED SALE : 50




U.S. Patent

Dec. 27, 1994

Sheet 37 of 44

FIG. 37

( START )

DATA RETRIEVAL
(FIGS. 38. 39)

__STEP 6001

COEFFICIENT CALCULATION

|_STEP 6002

FUNCTION SELECTION

__STEP 6003

SALE PREDICTION
(FIG.40)

___STEP 6004

( END

)

5,377,095



U.S. Patent Dec. 27, 1994 Sheet 38 of 44 5,377,095

FIG. 38

)

DISPLAY INPUT SCENE |~_STEP 6101

RECEIVE INPUT DATA | STEP 6102

OBTAIN ANALOGOUS ITEM |~_STEP 6103

RETRIEVE DATA OF STEP 6104
ANALOGOUS ITEM D

D




U.S. Patent

Dec. 27, 1994 Sheet 39 of 44

FIG. 39

D

DISPLAY INPUT SCENE

|___STEP 6111

RECEIVE INPUT DATA

___STEP 6112

EXAMINE PRICE OF
THE REGISTERED ITEM

| _STEP 6113

RETRIEVE ITEMS OF
THE SAME CLASSIFICATION
AS THE REGISTERED ITEM

___STEP 6114

EXAMINE THE PRICE OF
THE ITEMS OF
THE SAME CLASSIFICATION

|__STEP 6115

SELECT ITEM HAVING
REGULAR PRICE NEAREST
TO REGULAR PRICE OF

|__STEP 6116

THE REGISTERED ITEM

RETRIEVE DATA OF
SELECTED ITEM

|__STEP 6117

=

5,377,095



U.S. Patent Dec. 27, 1994 Sheet 40 of 44 5,377,095

FIG. 40

SALE PREDICTION

ITEM : 12345679 HITACHI COFFEE

ANALOGOUS .
TEM - [RRRRRRY

FUNCTION : SALE=1.4%10% %28 % PRICE % %-9.0

INSTANT COFFEE  TERM : 90.10.01~90.12.31

STANDARD DEVIATION OF ERROR : 6.56

x ACTUAL DATA
— TENDENCY
100
80 |
m
-
< 60
I x OPTIMUM PRICE : $78
x (UPPER LIMIT 100.
40 LOWER LIMIT 70)
PREDICTED SALE : 23
20

$ 70 80 90 100  (PRICE)




U.S. Patent Dec. 27, 1994 Sheet 41 of 44 5,377,095

FIG. 41

ANALOGOLUS ITEM TABLE

ITEM CODE ANALOGOUS ITEM CODE
11111112 11111111
11111113 T11111 11
12345678 11111111
12345679 1111119
21111111 23234444
21111112 23234444




U.S. Patent Dec. 27, 1994 Sheet 42 of 44 5,377,095

FIG. 42

CLASSIFIED ITEM TABLE

/

ITEM CODE CLASSIFICATION CODE
11111117 1111
Tr111113 1111
11111199 1111
11111200 1112
19999999 1998
20000000 2111




U.S. Patent Dec. 27, 1994 Sheet 43 of 44 5,377,095

FIG. 43

=

INITIALIZATION ~_STEP 7001

DATA RETRIEVAL ~_STEP 7002

COEFFICIENT CALCULATION I~_STEP 7003

FUNCTION SELECTION |~_STEP 7004

STEP 7006

§

NO STEP 7005
TO NEXT ITEM |

YES

CLASSIFICATION OUTPUT |_STEP 7007

=




U.S. Patent

Dec. 27, 1994

Sheet 44 of 4

FIG. 44

5,377,095

FUNCTION
TYPE
PARAMETER
% a CARAMEL
LARGE
; % d CANDY
* b CHOCOLATE| * ¢ RICE
CRACKER
* o NOODLES
* f SOBA
v ¥ h CHEWING
* g CHINESE GUM
SMALL NOODLES
* i SNACK




5,377,095

1

MERCHANDISE ANALYSIS SYSTEM WITH
SALES DATA TABLE AND VARIOUS FUNCTIONS
FOR PREDICTING THE SALE BY ITEM

BACKGROUND OF THE INVENTION

The present invention relates to a merchandise analy-
sis system for predicting sales figures on the basis of the
past actual sales data by item.

Price elasticity analysis in which a linear function is
applied to the past actual data of price versus sale by
item to predict parameters of the linear function for the
item to thereby obtain the increasing rate of the sale by
item to slight reduction of the price has a disadvantage
in that poor approximation may occur to make it impos-
sible to improve precision on the predicted value in the
case of use of on a fixed function.

U.S. Pat. No. 4,843,546 issued to Yoshida et al. on
Jun. 27, 1989 discloses a POS terminal adapted for mer-
chandise names and unit prices of well-selling merchan-
dise. U.S. Pat. No. 4,398,250 issued to Hosono on Aug.
9, 1983 discloses a cash register having a classified sales
data storage area. U.S. Pat. No. 4,972,504 issued to
Daniel, Jr. et al. discloses a market research system for
obtaining retail data. U.S. Pat. No. 4,928,279 issued to
Maroi on May 22, 1990 discloses a point of sales termi-
nal.

SUMMARY OF THE INVENTION

An object of the present invention is to provide a
merchandise analysis system for predicting the sale by
item highly precisely in the case where the price of the
item is set to a certain value.

Another object of the present invention is to provide
a merchandise analysis system for giving the sale by
item by selecting data corresponding to various correla-
tion patterns existing in the relation between price and
sale by item.

A further object of the present invention is to provide
a merchandise analysis system by which precision on a
predicted value of sale by item can be improved by
using data decided correspondingly to various change
patterns of price and sale in the case where the price of
the item is set to a value.

A still further object of the present invention is to
provide a merchandise analysis system by which an
item predicted to bring large sales by reduction in price
can be selected on the basis of various correlation pat-
terns in the relation between price and sale by item of a
plurality of items.

The foregoing objects of the present invention can be
attained by providing a system for prediction of the
sales of an item in the case where the price of the item
is set to a value, the system comprising: a sales table;
means for preliminarily providing a plurality of func-
tions different from one another to obtain the relation
between the price of the item and the sale of the item; an
analysis means for obtaining errors with respect to all
retrieved data on the basis of the predicted sales data
based on a selected function and the actual sales data to
thereby obtain the minimum error with respect to all
the functions and obtain function parameters to mini-
mize the error; a table for registering the minimum error
corresponding the function having the function parame-
ters with respect to all the functions; means for selecting
a function having the minimum error out of the func-
tions stored in the table and for displaying the selected
function; and means for obtaining the predicted sale on
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the basis of the selected function and the set price input-
ted correspondingly to the display.

According to the present invention, functions are
successively selected from the function table. The stan-
dard deviation of errors is obtained on the basis of er-
rors with respect to all the retrieved data obtained on
the basis of the predicted sale based on the selected
functions and the actual sale. The standard deviation of
the minimum error with respect to all the functions
stored in the function table and function parameters to
minimize the error are obtained. A function having the
minimum standard deviation of error is selected from
the plurality of functions. The predicted sale is obtained
on the basis of the function and the set price. Accord-
ingly, the sale can be predicted by using the best-fitted
function among the plurality of functions, so that preci-
sion on predicted value can be improved.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a constituent diagram of a system as a first
embodiment of the present invention;

FIG. 2 is a schematic flow chart showing the opera-
tion of the system as the first embodiment of the present
invention;

FIG. 3 is a detailed flow chart of the data retrieval
portion depicted in FIG. 2;

FIG. 4 is a detailed flow chart of the coefficient deci-
sion portion depicted in FIG. 2;

FIG. § shows an example of selection in the function
selection portion depicted in FIG. 2;

FIG. 6. is a detailed flow chart of the sale prediction
portion depicted in Fig, 2;

FIG. 7 shows an example of the input scene in the
first embodiment;

FIG. 8 shows an example of the input in the first
embodiment;

FIG. 9 shows an example of the output in the first
embodiment;

FIG. 10 shows an example of the sales table in the
first embodiment;

FIG. 11 shows an example of the function table hav-
ing a plurality of functions in the first embodiment;

FIG. 12 shows an example of the calculation of func-
tion parameters in the first embodiment;

FIG. 13 shows an example of the dispersion measure
table in the first embodiment;

FIG. 14 is a constituent diagram of a system as 2
second embodiment of the present invention;

FIG. 15 is schematic flow chart showing the opera-
tion of the system as the second embodiment of the
present invention;

FIG. 16 is a detailed flow chart of the data re-
trieval/selection portion depicted in FIG. 15;

FIG. 17 shows an example of the stock table in the
second embodiment;

FIG. 18 is a constituent diagram of a system as a third
embodiment of the present invention;

FIG. 19 is a schematic flow chart showing the opera-
tion of the system as the third embodiment of the pres-
ent invention;

FIG. 20 is a detailed flow chart of the data retrieval/-
processing portion depicted in FIG. 19;

FIG. 21 is a flow chart of the analogous pattern ex-
traction of FIG. 20;

FIG. 22 shows an example of the price change table;

FIG. 23 is a constituent diagram of a system as a
fourth embodiment of the present invention;
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FIG. 24 is a schematic flow chart showing the opera-
tion of the system as the fourth embodiment of the
present invention;

FIG. 25 is a detailed flow chart of the data retrieval/-
processing portion depicted in FIG. 24;

FIG. 26 is a flow chart of the weighing in the fourth
embodiment;

FIG. 27 shows an example of the table used for the
weighing in the fourth embodiment;

FIG. 28 shows another example of the table used for
the weighing in the fourth embodiment;

FIG. 29 is a schematic flow chart showing the opera-
tion of a system as a fifth embodiment of the present
invention;

FIG. 30 is a detailed flow chart of the sale prediction
portion depicted in FIG. 29;

FIG. 31 shows an example of the input scene in the
fifth embodiment;

FIG. 32 shows an example of the output scene in the
fifth embodiment;

FIG. 33 is a schematic flow chart showing the opera-
tion of a system as a sixth embodiment of the present
invention;

FIG. 34 is a detailed flow chart of the sale prediction
portion depicted in FIG. 33;

FIG. 35 shows an example of the input scene in the
sixth embodiment;

FIG. 36 shows an example of the output scene in the
sixth embodiment;

FIG. 37 is a schematic flow chart showing the opera-
tion of a system as a seventh embodiment of the present
invention;

FIG. 38 is a detailed flow chart of the data retrieval
portion depicted in FIG. 37,

FIG. 39 is a second detailed flow chart of the data
retrieval portion depicted in FIG. 37;

FIG. 40 shows an example of the output scene in the
seventh embodiment;

FIG. 41 shows an example of the table used for the
analogous data retrieval in the seventh embodiment;

FIG. 42 shows an example of the table used for the
second analogous data retrieval in the seventh embodi-
ment;

FIG. 43 is a flow chart showing the operation of a
system as an eight embodiment of the present invention;
and

FIG. 44 shows an example of the output scene in the
eighth embodiment.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Embodiments of the present invention will be de-
scribed hereunder with reference to the drawings.

FIGS. 1 to 13 show a first embodiment of the system
for predicting the sale by item on the basis of the past
actual sale by item under the assumption that the price
of the item is set to an amount of money. FIG. 1 is a
constituent diagram of this system, FIG. 2 is a sche-
matic flow chart showing the operation of this system,
FIGS. 3, 4 and 6 are detailed flow charts thereof, FIG.
5 shows an example of function selection, FIGS. 7 to 9
show examples of the output scene, FIG. 10 shows an
example of the sales table in the memory, FIG. 11
shows an example of the function table containing a
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calculation of function parameters, and FIG. 13 shows
an example of the dispersion measure table used in the
calculation of parameter.
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As shown in FIG. 1, this system has an input device
111 such as a keyboard through which a user inputs
information such as the code of an item to be analyzed,
a display device 112 for displaying various input scenes,
graphs of price versus sale by item and the like, 2 mem-
ory 113 (which is generally used as an external memory
such as a floppy disk memory) for storing various kinds
of data such as a sales table 131 in which the past actual
price and actual sale by item are stored, and a CPU 114
for performing various kinds of processings with re-
spect to the prediction of the sale by item on the as-
sumption that the price of an item is set to an amount of
money.

The CPU has a retrieval portion 121 for retrieving
data from the sales table, a function table 122 for storing
a plurality of defined functions, a regression analysis
portion 123 for performing regression analysis for each
of the functions to obtain function parameters to mini-
mize the standard deviation of the difference (error)
between the actual sale corresponding to the retrieved
price and the predicted sale (a value obtained by substi-
tuting the price into a variable of the function) based on
the function, a dispersion measure table 124 for storing
the function parameters and the standard deviation of
the error, a function decision portion 125 for deciding a
function to minimize (the standard deviation of) the
error from the dispersion measure table to predict the
sale by item corresponding to the registered price by
using the decided function and the function parameters,
and a general control portion 126 for generally control-
ling this system. In this embodiment, the function table
122 and the dispersion measure table 124 are stored in an
internal memory of the CPU. In this specification, the
difference between the predicted sale based on the func-
tion and the actual sale is called “error”.

The operation of this system will be described in brief
with reference to FIG. 2 before it will be described in
detail with reference to FIGS. 3 through 8.

(Step 1001): Data Retrieval

Data corresponding to an item to be subjected to
prediction are retrieved from the sales table 131 con-
taining sales data, such as past actual price, sale and the
like, classified by item, on the basis of the item to be
subjected to prediction and price information pertaining
to the item. The detailed flow thereof is shown in FIG.
3.

(Step 1002): Coefficient Calculation

Respective coefficients for all functions registered in
a function registration portion are calculated on the
basis of the retrieved data. The detailed flow thereof is
shown in FIG. 4.

(Step 1003): Function Selection

An optimum function is selected from the functions
respectively having decided coefficients. A specific
example of the function selection is shown in FIG. 5.
(Step 1004): Sale Prediction

The sale is predicted by using the selected function
and outputted. The detailed flow thereof is shown in
FIG. 6.

The detailed flow of the data retrieval in the step 1001
in FIG. 2 will be described by using steps 1101 to 1103
of FIG. 3.

(Step 1101)

When the system is started, an input scene as shown
in FIG. 7 is displayed on the display device 112. At this
time, a user inputs the code of an item to be subjected to
sale prediction, the registered price thereof and the past
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term of the actual sale corresponding to the price used
in this analysis, in the form as shown in FIG. 8.
(Step 1102)

The CPU 114 receives the code of the item to be
subjected to sale prediction, the registered price thereof
and the past term of the actual sale corresponding to the
price used in the analysis, from the input device 111.
(Step 1103)

The sale and price of the registered item in the regis-
tered term 133 corresponding to the code of the regis-
tered item are retrieved from the sales table 131 in the
memory as shown in FIG. 10, on the basis of the input
data. In the case of FIG. 10, the price and sale data
(surrounded by the solid line 133) of the registered item
in the term of from Oct. 1, ’90 to Dec. 31, 90, corre-
sponding to the item code 12345678 inputted in FIG. 8
are picked up.

The detailed flow of coefficient decision for the func-
tion group in the step 1002 in FIG. 2 will be described
by using steps 1201 to 1203 of FIG. 4.

(Step 1201)

Function number NO for identifying a function is
initialized (NO=0). The function identified by the ini-
tialized function number NO=0 is nonexistent truly.
(Step 1202)

The function number is increased by 1 to the next
function number NO (NO=NO+-1).

(Step 1203)

A function identified by a corresponding function
number NO is selected from the function table, so that
function parameters to minimize the standard deviation
of error are obtained on the basis of the actual sale
corresponding to the retrieved price. An example of the
function parameter decision method is shown in FIG.
12. This calculation example shows the calculation of
function parameters in the case where the selected func-
tion is a linear function ax+-b. In this example, the sum
F of squared errors between the predicted sale and the
actual sale is partially differentiated by parameters a and
b to obtain the values of a and b in the case where the
partial differential equations take zero, to thereby obtain
the value of a and b to minimize the sum F of squared
errors.

(Step 1204)

The function parameters thus calculated and the dis-

persion measure

\F

n+1

are stored in the dispersion measure table 124. An exam-
ple of the dispersion measure table is shown in FIG. 13.
In the case of FIG. 13, function parameters a and b for
a linear function are —0.1 and 100.0, respectively, so
that the standard deviation of error set as the dispersion
measure is 14.0. Like this, function parameters a and b
for an exponential function are 1.4*10**28 and —9.0,
respectively, so that the standard deviation of error is
9.6. In this expression 1.4¥10**28, “*” represents multi-
plication, that is, “X”, and “**” represents exponent.
Accordingly, this expression 1.4*10**28 means
1.4 1028.

(Step 1205)

A judgment is made as to whether the aforemen-
tioned procedure is terminated with respect to the all
functions in the function table 122. When the procedure
is not yet terminated, the situation of the routine goes
back to the step 1202. When the procedure is termi-
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nated, the coefficient decision routine in the step 1002 is
terminated.

The detailed flow of function selection in the step
1003 in FIG. 2 will be described by reference to FIG. 5.
(Step 1301)

The function number NO and the standard deviation
of the minimum error (minimum error standard devia-
tion) as the dispersion measure are initialized (NO=0,
minimum error standard deviation=99999999).

(Step 1302)

The function number NO is increased by 1 to the next
function number (NO=NO+1).
(Step 1303)

Comparing the minimum error standard deviation
with the standard deviation of error in the given func-
tion, smaller one is employed as the minimum error
standard deviation.

(Step 1304)

A judgment is made as to whether the aforemen-
tioned procedure is terminated with respect to all func-
tions. When the procedure is not yet terminated, the
situation of the routine goes back to the step 1302.
When the procedure is terminated, the situation of the
routine goes to step 1305.

(Step 1305)

The function having the minimum error (standard
deviation) is employed as a function to be selected.

In this embodiment, the standard deviation of error is
employed as the dispersion measure, so that a function
to minimize the standard deviation of error is selected.
In the case of FIG. 13, an exponential function (having
function parameters a and b which are 1.4*10**28 and
—9.0, respectively) being smaller in the standard devia-
tion of error is selected. The minimum error standard
deviation may be replaced by minimum error. This is
because an optimum function can be selected when the
magnitude of the dispersion measure is decided on the
basis of the value of the given function.

The detailed flow of sale prediction in the step 1004
will be described with reference to FIG. 6.

(Step 1401)

The predicted sale by item is calculated by substitut-
ing the registered price inputted by the user, into the
function and the function parameters selected in the
step 1003 in FIG. 2.

(Step 1402)

As shown in FIG. 9, the actual sale by item corre-
sponding to the past price and the selected function are
expressed as a graph, so that the predicted sale by item
corresponding to the registered price is displayed nu-
merically. In the case of FIG. 9, the predicted sale by
item is 23.

(Step 1403)

The termination is monitored so that the prediction is
terminated in response to a termination input given by
the user.

Although this embodiment has shown the case where
a linear function and an exponential function are used as
the plurality of functions as shown in FIG. 11, the pres-
ent invention can be applied to the case where a cubic
function and the like may be used. Although this em-
bodiment has shown the case where all functions pre-
liminarily defined are subjected to prediction to obtain
respective errors to thereby decide a function to mini-
mize the standard deviation of error, the present inven-
tion can be applied to the case where a function having
the standard deviation of error which is not larger than
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a predetermined reference value may be selected with-
out subjecting all functions to prediction. Although this
embodiment has shown the case where the registered
price is initially inputted, the present invention can be
applied to the case where the timing of inputting of the
registered price may be set suitably. For example, the
actnal sale by item corresponding to the past actual
price may be displayed immediately after retrieval so
that the user can observe the display of the past actual
sale by item before the registered price is inputted to
predict the sale by item corresponding to the registered
price and display the predicted sale by item correspond-
ing to the registered price and a predicted sale graph
corresponding to the price simultaneously. Although
this embodiment has shown the case where the sale by
item is predicted on the basis of the actual sale by item
corresponding to the past price of the registered item,
the present invention can be applied to the case where,
instead of the sale by item, the sale per 1000 customers
(hereinafter called “PI”’) may be predicted on the basis
of the actual sale per 1000 customers (“PI”) for the
registered price. In this case, the same prediction proce-
dure as described above can be applied.

FIGS. 14 to 17 shows a second embodiment of the
present invention. In the first embodiment, the pre-
dicted sale by item corresponding to the registered
price is displayed numerically or graphically on the
display device. To carry the embodiment a step further,
the stock may be provided as a memory so that the
ordering of the registered item by the difference be-
tween the predicted sale by item and the stock can be
made automatically. A constituent diagram thereof is
shown in FIG. 14, and a flow chart thereof is shown in
FIG. 15. The main configuration in FIG. 14 is the same
as that in FIG. 1, except that the system in FIG. 14 has
an order calculation portion 125A for calculating an
order on the basis of comparison between the stock of
an item in the stock table 131A corresponding to the
item code and the sale of the item, a transmission por-
tion 125B for transmitting a signal expressing the calcu-
lated order from this system to a host computer or di-
rectly to an ordering source through communication
line, and a stock stable 131A (FIG. 17) for storing the
stock of items. In this flow chart, the sale prediction in
the step 1004 in FIG. 2 is replaced by sale prediction &
order calculation & transmission in the step 1004A. As
shown in the detailed flow of FIG. 16, after the display
of the sale in the step 1402A, an automatic order instruc-
tion is monitored (step 1403A). If termination is input-
ted, the routine is terminated. If an automatic order
instruction is inputted, the stock of the registered item is
retrieved from the stock table 131A (step 1404A) and
then the order is calculated by subtracting the stock
from the sale predicted in the step 1401A (step 1405A).
The calculated order for the registered item, together
with the item code and the ordered number, is transmit-
ted to the host computer or the like through communi-
cation line (step 1406A). Here, termination is monitored
(step 1407A) so that the routine is terminated if termina-
tion is inputted.

FIGS. 18 to 22 shows a third embodiment of the
present invention in which the sale corresponding to the
price of an item set to an amount of money is predicted
in the same manner as in the first embodiment after data
used for the sale prediction are limited to the past actual
sales data having a pattern analogous to the predicted
price change patterp. This is an example of prediction
based on the consideration that there is a difference
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between the sale in the case where a high price is re-
duced today and the sale in the case where a price is
continued for several days though the average price in
the former case may be equal to that in the latter case.
The past actual sale is selected on the basis of a judg-
ment as to whether the past price change pattern for
discrimination among the three tendencies, namely,
upward tendency, downward tendency and constant
tendency of the present price compared with the past
price (for example, the previous day’s price) is analo-
gous to the price change pattern to be predicted at this
time. The sale is predicted by using the selected actual
sale. FIG. 18 is a constituent diagram showing the con-
figuration of the system as the third embodiment of the
present invention, FIG. 19 is a flow chart showing the
operation of the system, FIG. 20 is a detailed flow chart
of the data retrieval/selection, FIG. 21 is a flow chart of
the analogous pattern extraction, and FIG. 22 shows an
example of the price change table.

As shown in FIG. 18, the configuration of this system
is formed by adding to the configuration of the first
embodiment in FIG. 1 a data selection portion 127 for
retrieving data from the sales table 131 and for selecting
data on the basis of a judgment as to whether the pattern
thereof is analogous to the price change pattern to be
predicted, and a price change table 128 used for the
selection of data.

The operation of this system will be described here-
under with reference to FIG. 19.

(Step 2001): Data Retrieval/Selection

The actual sales data of an item to be subjected to sale
prediction are retrieved from the sales table 131 on the
basis of registration of the item to be subjected to pre-
diction and the price change to be subjected to predic-
tion. The actual data used for prediction, that is, the
actual data having a pattern analogous to the price
change pattern, are selected from the retrieved data.
The detailed flow thereof is shown in FIG. 20. The
terminology “price change pattern” used herein means
a change pattern between the registered price at a pre-
determined day and the price at the previous day. If the
registered price and the previous day’s price are respec-
tively $78 and $110, the price change pattern has a
downward tendency. If the registered price is equal to
the previous day’s price, the price change pattern has a
constant tendency. If the registered price and the previ-
ous day’s price are respectively $110 and $78, the price
change pattern has an upward tendency.

(Step 2002): Coefficient Calculation

Function coefficients for all functions registered in
the function table 122 are calculated on the basis of the
retrieved data.

(Step 2003): Function Selection

An optimum function is selected out of the functions
subjected to the coefficient calculation.
(Step 2004): Sale Prediction

The sale is predicted by using the selected function
and outputted.

The detailed flow of the data retrieval/selection in
the step 2001 in FIG. 19 will be described with refer-
ence to FIG. 20.

(Step 2101)

When the system is started, an input scene as shown
in FIG. 7 is displayed. At this time, a user inputs the
code of an item to be analyzed, the term of the actual
sale corresponding to the price used in this analysis, and .
the registered price.

(Step 2102)
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The code of the item to be analyzed, the term of the
actual sale corresponding to the price used in this analy-
sis and the registered price thus inputted are received.
(Step 2103)

The sale and price of the registered item for the regis-
tered term corresponding to the code of the registered
item are retrieved from the sales table on the basis of the
input data.

(Step 2104)

The actual sales data used for prediction, that is, the
actual sales data having a pattern analogous to the price
change pattern, are extracted as analogous actual sales
data from the retrieved actual sales data corresponding
to the price for the registered term. An example of the
analogous pattern extraction will be described hereun-
der.

The flow chart of the analogous pattern extraction
will be described with reference to FIG. 21.

(Step 2141)

A price change table 128 in which the three values of
1, 0 and —1 are respectively given to the three tenden-
cies, namely, upward tendency, constant tendency and
downward tendency of the price of the retrieved item
compared with the previous day’s price thereof is gen-
erated. An example of the table thus generated is shown
in FIG. 22.

(Step 2142)

The price change pattern exhibited by the registered
price is picked up from the price change table 128. In
the case of FIG. 22, a matrix [0, — 1] on January 6 and
7 in the half-tone dot-meshed portion. is picked up. In
this case, January 7 is a price setting day, and January 6
is a day previous to the price setting day. In the case
where the price setting day is out of the registered term,
the price change pattern may be picked up on the basis
of the registered price at the price setting day and the
previous day’s price.

(Step 2143)

To extract the actual sales data having a pattern equal
to the price change pattern exhibited by the registered
price, the term is initialized. In the case of FIG. 18, the
initial term is set to the two days of January 1 and 2.
(Step 2144)

A judgment is made as to whether the price change
pattern for the given term is equal to the price change
pattern ([0, — 1] in the case of FIG. 22) exhibited by the
registered price.

(Step 2145)

When the former pattern is equal to the latter pattern,
price and sale data for the term are extracted.
(Step 2146)

A judgment is made as to whether the extraction of
the actual sales data in the all term is completed. When
the extraction is completed, the analogous pattern ex-
traction step 2104 is terminated.

(Step 2147)

When the extraction is not yet completed, the term is
shifted to the next term (the next day in the case of FIG.
22 (for example, shifted by one day to January 2 and 3
from January 1 and 2) and then the situation of the
routine goes back to the step 2144.

Although this embodiment has shown the case where
the term of the price change pattern to be picked up is
set to the term of a price setting day and a day previous
to the price setting day (in the step 2143), the term of the
pattern may be larger or may be set to one day (for
example, the matrix column [— 1] of January 7 as a price
setting day in the price change table in FIG. 22 may be
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used as the patterm). Although this embodiment has
shown the case where the matrix is determined on the
basis of the upward and downward tendencies of the
price change so simply that the magnitude of the price
change is not considered, the matrix may be generated
under the consideration of the increasing rate, the in-
creasing amount of money, the decreasing rate and the
decreasing amount of money. Although this embodi-
ment has shown the case where matching check is per-
formed by setting the matrix to select the analogous
pattern, the present invention can be applied to the case
where matching check may be performed without use
of any matrix if the analogous pattern can be selected.
Accordingly, the phenomenon that the sale is expanded
in the case where a price is determined by reduction
though the sale is reduced in the case where the same
price is determined by rise and the phenomenon that the
sale is not so expanded in the case where the price is
reduced gradually though the sale is sufficiently ex-
panded in the case where the price is reduced suddenly
can be considered, so that well-fitted sale prediction can
be made.

FIGS. 23 to 28 show a fourth embodiment of the
present invention in which the sale is predicted after
weighing is applied to the actual sales data, for example,
the proximate actual sales data, without simple sale
prediction. FIG. 23 is a constituent diagram showing
the configuration of the system, FIG. 24 is a flow chart
showing the operation of the system, FIG. 25 is a flow
chart of the data retrieval/processing, FIG. 26 is a flow
chart showing the weighing, and FIGS. 27 and 28 show
examples of the table used for the weighing.

As shown in FIG. 23, the configuration of this system
is formed by adding, to the configuration of the embodi-
ment in FIG. 1, a data processing portion 129 for weigh-
ing data retrieved from the sales table 131, a before-
processing table 120 used for the weighing of data, and
an after-processing table 130.

The operation of this system will be described here-
under with reference to FIG. 24.

(Step 3001): Data Retrieval/Processing

Data of an item to be subjected to sale prediction are
retrieved from the sales table 131 on the basis of the
item code and the term set by a user. Proximate weigh-
ing is applied to the retrieved data. The detailed flow
thereof is shown in FIG. 25.

(Step 3002): Coefficient Calculation

Function coefficients for all functions registered in
the function table 122 are calculated on the basis of the
retrieved data.

(Step 3003): Function Selection

An optimum function is selected out of the functions
subjected to the coefficient calculation.
(Step 3004): Sale Prediction

The sale is predicted by using the selected function
and outputted.

The detailed flow of the data retrieval/processing in
the step 3001 of FIG. 24 will be described with refer-
ence to FIG. 25.

(Step 3101)

When the system is started, an input scene as shown
in FIG. 7 is displayed. At this time, a user inputs the
code of an item to be analyzed and the term of the actual
sale corresponding to the price used in this analysis.
(Step 3102)

The code of the item to be analyzed and the term of
the actual sale corresponding to the price used in this
analysis are received.
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(Step 3103)

Sale and price data of the registered item for the
registered term corresponding to the code of the regis-
tered item are retrieved from the sales table 131.

(Step 3104)

The data are processed according to a predetermined
weighing method on the basis of the retrieved price and
actual sale data. An example of the weighing will be
described hereunder.

Although this embodiment has shown the case where
the weighing method is fixed, the present invention can
be applied to the case where a plurality of weighing
methods may be registered so that a method can be
selected on the input scene by the user.

An example of the weighing in the step 3104 in FIG.
25 will be described with reference to FIG. 26.

(Step 3141)

The term (N weeks) of the retrieved data is checked.
The retrieved data are numbered (week number NO) in
order of starting from the proximate week, so that a
before-processing table 120 is generated. In the case of
FIG. 27, the table has 6 weeks’ data.

(Step 3142)

A target week and a weight are initialized (NO=1,
weight=N). In the case of FIG. 27, the weight N is 6.
(Step 3143)

Data in the target week are weighted (data are gener-
ated so that the number of price and sale data by date in
the week is increased by multiplying by the weighing).
(Step 3144)

A judgment is made as to whether there is any target
week.

(Step 3145)

When there is any target week, the week is shifted to
the next week, the weight is set to —1 and then the
situation of the routine goes back to the step 3143.

An example of the weighted data and the after-proc-
essing table 130 is shown in FIG. 28. Data in the proxi-
mate week of NO=1 are increased by six times (the
one-day’s data is counted as six-days’ data).

Although this embodiment has shown the case where
the weight is changed by every week, the present inven-
tion can be applied to the case where the weight may be
changed by every day. Although this embodiment has
shown the case where the number of data is increased to
an integral multiple by the weighing, the present inven-
tion can be applied to the case where a decimal may be
used. Although this embodiment has shown the case
where the weight is changed evenly, the present inven-
tion can be applied the to case where the weight may be
changed so unevenly that proximate data are weighted
extremely. That is, other weighing methods may be
considered. Accordingly, the proximate data can be
considered more sufficiently than the past data, so that
well-fitted sale prediction can be made. Without appli-
cation of weighing to the proximate data, this embodi-
ment may be combined with the third embodiment so
that weighing can be applied to data having an analo-
gous pattern. That is, two-fold weighing is applied to
data of the same change pattern but no weighing is
applied to the other data so that the data can be used
directly. Accordingly, sale prediction corresponding to
the analogous price change pattern can be made, so that
well-fitted sale prediction can be made.

FIGS. 29 to 32 show a fifth embodiment of the pres-
ent invention in which not only the relation between
sale and price is predicted but an optimum price in the
future is proposed on the prediction of price and sale.

20

25

30

35

45

50

55

65

12
FIG. 29 is a flow chart showing the operation of this
system, FIG. 30 is a detailed flow chart of the sale pre-
diction, and FIGS. 31 and 32 show examples of the
scene.

The operation of this system will be described here-
under with reference to FIG. 29.

(Step 4001): Data Retrieval

When the code of an item to be subjected to sale
prediction, the allowable price change range (upper
limit and lower limit) and the term of sales data used in
analysis are registered as shown in FIG. 31, data related
to the item to be subjected to sale prediction are re-
trieved from the memory having sales data such as price
and sale by item on the basis of the registration.

(Step 4002): Coefficient Calculation

Function coefficients for all functions registered in
the function table 122 are calculated on the basis of the
retrieved data.

(Step 4003): Function Selection

An optimum function is selected out of the functions
subjected to the coefficient calculation.
(Step 4004): Sale Prediction

A price to maximize the gross profit in the registered
price change range is predicted by using the selected
function. The detailed flow of the sale prediction will be
described with reference to FIG. 30.

(Step 4401)

The registered lower-limit price is set to the price.
(Step 4402)

Gross profit per one article (=price—cost) corre-
sponding to the selected price is calculated.

(Step 4403)

The sale corresponding to the selected price is pre-
dicted by using the selected function.
(Step 4404)

Gross profit (=profit per one article * sale) is calcu-
lated and stored in a predicted gross profit table having
price, sale and gross profit data.

(Step 4405)

The price is increased by $0.10.
(Step 4406)

A judgment is made as to whether the price is not
higher than the upper-limit price. When the price is not
higher than the upper-limit price, the situation of the
routine goes back to the step 4402.

(Step 4407)

The relation between price and sale to maximize the
gross profit is examined on the basis of the predicted
gross profit table.

(Step 4408)

The predicted price and sale data are added to the
graph of the actual price and sale data, so that the rela-
tion between price and sale to maximize the gross profit
is displayed as shown in FIG. 32.

(Step 4409)

Termination is monitored, so that the routine is termi-
nated when termination is set. Although this embodi-
ment has shown the case where the actual sales data are
not selected and not processed, the present invention
can be applied to the case where this embodiment may
be combined with the third embodiment so that the sale
is predicted on the basis of selection of actual sales data
respectively having patterns equal to price change pat-
terns in a predetermined price change range, to obtain
gross profit to thereby decide a price to maximize the
gross profit or the present invention can be applied to
the case where this embodiment may be combined with
the third embodiment so that the actual sales data are
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weighted. Accordingly, not only the relation between
price and sale can be predicted but a well-fitted opti-
mum price in the future can be predicted on the basis of
the prediction of the relation between price and sale and
can be proposed.

FIGS. 33 to 36 show a sixth embodiment of the pres-
ent invention in which the setting of the optimum price
(by date) in the fifth embodiment is used for decision of
a discount amount of money for items such as perishable
foods and daily delivery goods subjected to price
change at every time zone in one day. FIG. 33 is a flow
chart showing the operation of this system, FIG. 34isa
detailed flow chart of the sale prediction, and FIGS. 35
and 36 show examples of the scene.

The operation of this system will be described here-
under with reference to FIG. 33.

(Step 5001): Data Retrieval

When the code of an item to be subjected to sale
prediction, the maximum discount amount of money to
be allowed and the term (by time) of sales data used in
analysis are registered, the tradename, regular price and
dead stock of the item are retrieved and displayed as
shown in FIG. 35 and, at the same time, sales data by
time such as price and sale corresponding to the item to
be subjected to sale prediction are retrieved from the
sales table 131 which stores sales data by time such as
price and sale. In this case, sales data by time such as
price and sale are stored in the sales table 131.

(Step 5002): Coefficient Calculation

Function coefficients for all functions registered in
the function table 122 are calculated on the basis of the
retrieved data.

(Step 5003): Function Selection

An optimum function is selected out of the functions
subjected to the coefficient calculation.
(Step 5004): Sale Prediction

A price to maximize the amount of money for the sale
in the registered price change range is predicted by
using the selected function and outputted. The detailed
flow thereof will be described hereunder. Although this
embodiment has shown the case where the price change
such as reduction in price is made by time, the point of
time for starting the price change, the point of time for
terminating the price change, the price and the sale may
be stored as the sales data 131 in the case where the
price change is made at arbitrary time.

The detailed flow of the sale prediction in the step
5004 will be described with reference to FIG. 34.
(Step 5401)

The discount amount of money is set to zero.

(Step 5402)

An amount of money (=price —discount amount) for
the sale of one article corresponding to the discount
amount is calculated.

(Step 5403) :

The sale per hour corresponding to the amount of
money for the sale of one article is predicted by using
the selected function.

(Step 5404)

Sale=sale per hour * rest time
(Step 5405)

The total amount of money for the sale (=amount of
money for the sale of one article * sale) is calculated and
stored in the predicted sale table.

(Step 5406)

The discount amount is increased by $0.10.

(Step 5407)
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A judgment is made as to whether the discount
amount is not higher than the maximum discountable
amount. When the discount amount is not higher than
the maximum discountable amount, the situation of the
routine goes back to the step 5402.

(Step 5408)

The relation between discount amount and sale to
maximize the total amount for the sale is examined on
the basis of the predicted sale table.

(Step 5409)

The discounted price, the discount amount and the
sale to maximize the total amount of money for the sale
are displayed as shown in FIG. 36.

(Step 5410)

Termination is monitored, so that the routine is termi-
nated when termination is set. Accordingly, not only
the relation between price and sale can be predicted but
an optimum discounted price to minimize the chance
loss and maximize the profit can be estimated by well-
fitted prediction on the basis of the prediction of the
relation between price and sale and can be proposed.

FIGS. 37 to 42 show a seventh embodiment of the
present invention which is applied to the case where the
price change data of an item to be subjected to sale
prediction is nonexistent in the memory or little existent
as the number of the past price change data to make
prediction difficult. FIG. 37 is a flow chart showing the
operation of this system, FIGS. 38 and 39 are detailed
flow charts of the data retrieval, FIG. 40 shows an
example of the output scene, and FIGS. 41 and 42 show
examples of the table used for the retrieval of analogous
data.

The operation of this system will be described here-
under with reference to FIG. 37.

(Step 6001): Data Retrieval

When the code of an item to be subjected to sale
prediction, the set price and the term of sales data used
in analysis are registered, data related to an item analo-
gous to the item to be subjected to sale prediction are
retrieved from the memory having sales data such as
price and sale by item on the basis of the registration.
The detailed flow charts thereof are shown in FIGS. 38
and 39.

(Step 6002): Coefficient Calculation

Function coefficients for all functions registered in
the function table 122 are calculated on the basis of the
retrieved data.

(Step 6003): Function Selection

An optimum function is selected out of the functions
subjected to the coefficient calculation.
(Step 6004): Sale Prediction

As shown in FIG. 40, price and sale data predicted by
using the selected function, a graph of price versus
actual sale of the analogous item retrieved and the pre-
dicted sale corresponding to the set price are outputted.
This system may be combined with the first embodi-
ment so that a judgment is made as to whether data
allowed to be subjected to sale prediction are existent in
the memory. On the basis of the judgment, this system
can carry out the flow chart in the first embodiment
when there is any data in the memory and can carry out
the flow chart in this embodiment when there is no data
in the memory, so that data related to the analogous
item may be retrieved only in the case where there is no
data related to the registered item to be subjected to sale
prediction.
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A first example of the detailed flow of the data re-
trieval in the step 6001 in FIG. 37 will be described with
reference to FIG. 38.

(Step 6101)

When the system is started, an input scene as shown
in FIG. 7 is displayed. A user inputs the code of an item
to be subjected to sale prediction, the set price thereof
and the term of actual price and sale data of an item
analogous to the item used in analysis are inputted.
(Step 6102)

The code of the item to be subjected to sale predic-
tion, the set price thereof and the term of the actual
price and sale data of the item analogous to the regis-
tered item used in analysis are received.

(Step 6103)

The analogous item is retrieved from an analogous
item table having combinations of item codes relational
to the analogous item code as shown in FIG. 41 on the
basis of the received input data. In the case of FIG. 41,
the item identified by the item code 11111111 in the
half-tone dot-meshed portion is regarded as a typical
analogous item and selected. Here, the analogous item
code is selected from items having the price change of
not lower than a predetermined value and is stored in
the table preliminarily.

(Step 6104)

The sale and the price for the registered term, of the
analogous item identified by the selected analogous item
code are retrieved from the sales table in the memory.
Although this embodiment has shown the case where
analogous items large in the number of price change
data are preliminarily defined in the analogous item
table, the present invention can be applied to the case
where such analogous items may be selected on the
input scene by the user. In the case where there are a
plurality of analogous items, the actual sales data of the
items may be used directly or one item may be selected
from the items. Also in the case where one item is se-
lected from the items, the selection may be made auto-
matically by the system or manually by the user. Fur-
thermore, the system may retrieve the analogous item
on the basis of the classified item characteristic code,
the regular price and the like without direct use of the
analogous item table. The flow of the data retrieval in
this case will be described hereunder.

A second example of the detailed flow of the data
retrieval in the step 6001 in FIG. 37 will be described
with reference to FIG. 39.

(Step 6111)

When the system is started, an input scene as shown
in FIG. 7 is displayed. A user inputs the code of an item
to be subjected to sale prediction, the set price thereof
and the term of actual price and sale data of an item
analogous to the item used in analysis are inputted.
(Step 6112)

The code of the item to be subjected to sale predic-
tion, the set price thereof and the term of the actual
price and sale data of the item analogous to the regis-
tered item used in analysis are received.

(Step 6113)

The regular price of the registered item is examined
on the basis of the received input data.
(Step 6114)

Items of the same classified group as the registered
item are retrieved from the classified item table as
shown in FIG. 42 on the basis of the received input
data.

(Step 6115)
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The sale and price data for the registered term, of all
items identified by the same group of classified item
codes are retrieved from the sales table in the memory.
(Step 6116)

An item having the nearest regular price to the regu-
lar price of the registered item is selected out of the
retrieved items identified by the same group of classi-
fied item codes.

(Step 6117)

The sale and the price for the registered term, of the
selected item code are used as analogous item sales data.
Although this embodiment has shown the case where
the analogous item is selected on the basis of the agree-
ment in regular price, the present invention can be ap-
plied to the case where other standards such as sale and
profit per one article may be used. Or a plurality of
standards such as the agreement in regular price, the
agreement in sale, the agreement in profit per one arti-
cle, and the like may be used in combination. Accord-
ingly, the sale of an item having no price change to
make sale prediction based on the price change difficult
can be predicted on the basis of analogous items.

The embodiments of from the first embodiment to the
seventh embodiment have shown the case where sale
prediction is made through inputting of an item to be
subjected to sale prediction. An eighth embodiment of
the present invention shows the case where the system
calculates the relation between price and sale of all
items (or all items being large in the number of price
change data to be allowed to be subjected to sale predic-
tion) on the basis of an instruction given by an operator
without inputting of any item, to thereby classify the
items on the basis of the relation between price and sale.
FIG. 43 is a flow chart showing the operation of this
system, and FIG. 44 shows an example of the output
scene.

The operation of this system will be described with
reference to FIG. 43.

(Step 7001): Initialization

The retrieval term and the item code are set. The
retrieval term is set by inputting through the scene. The
minimum item code selected out of a plurality of items
stored in the memory (for example, sales table in FIG.
10) having sales data such as price and sale by item is
initialized as the given item.

(Step 7002): Data Retrieval

Data related to the given data are retrieved from the
memory having sales data such as price and sale by
item.

(Step 7003): Coefficient Calculation

Function coefficients for all functions registered in
the function registration portion are calculated on the
basis of the retrieved data.

(Step 7004): Function Selection

An optimum function is selected out of the functions
subjected to the coefficient calculation.

(Step 7005): Confirmation of Completion for All Items

A judgment is made as to whether the aforemen-
tioned procedure is completed with respect to the all
items (the routine is completed when there is no item
code larger than the item code of the given item). When
the procedure is completed, the situation of the routine
goes to step 7007. When the procedure is not yet com-
pleted, the situation of the routine goes to step 7006.
(Step 7006): To the Next Item

The item is shifted to the next item (the item having
the next largest item code) and then the situation of the
routine goes back to the step 7002.
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(Step 7007): Classification Table Output

The items are classified by the functions and output-
ted. FIG. 44 shows an example of the output form. In
this case, the function type and the size of the function
parameter a (which has the largest influence on the
value of the function when the value of the variable is
changed) are used respectively as the abscissa and as the
ordinate to thereby classify the items. In each of the
graphs, the abscissa represents the price, and the ordi-
nate represents the sale. In the case of a caramel, it is
found that the sale decreases suddenly when the price is
not smaller than a certain value. In the case of a rice
cracker, it is found that the sale is proportional to the
price. In the case of confectionery, the sale increases
suddenly when the price is not larger than a certain
value.

Although this embodiment has shown the case where
two-dimensional classification is employed, linear clas-
sification or classification based on three or more di-
mensions may be employed. The classification of the
items may be based on other factors than the function
type and the parameter a. Accordingly, the relation
between item and price can be observed at a glance, so
that it can be utilized for strategy on price and sale.

Although the respective embodiments have been
described in detail, the steps in the embodiments may be
selected freely. In this case, a configuration necessary
for embodiments allowed to be selected may be pro-
vided in this system so that the steps in the embodiments
can be selected freely through the input device. A menu
for selecting the steps in the embodiments may be pro-
vided on the display device so that the steps can be
selected freely by the user.

What is claimed is:

1. A merchandise analysis system for predicting the
sale of a registered item, comprising:

an input means for registering an item and for setting
a term for analysis;

a sales data table having data of sale versus price of a
plurality of items including the item registered and
the term for analysis set in said input means;

a retrieval means connected to said table and said
input means for searching said table for sales data
corresponding to the registered item and the analy-
sis term;

a function table connected to said retrieval means and
said sales data table having various functions re-
spectively fitted to data of sale versus price;

a dispersion measure table for storing errors obtained
with respect to the data of sale versus price respec-
tively retrieved from said sales data table on the
basis of said functions:

an analysis means connected to said function table
and to said dispersion measure table for determin-
ing one function which gives the smallest one of
said errors and the values of parameters therefor;
and

a display means connected to said dispersion measure
table for displaying a predicted sale for a registered
price inputted through said input means obtained
by substituting the determined parameters into said
one function.

2. The merchandise analysis system according to

claim 1, further comprising:

a stock table for storing stock of said items;

calculating means for calculating a difference be-
tween said stock and said predicted sale; and
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means for transmitting signals respectively expressing
ordering of said items by the number of said differ-
ence obtained from said calculating means.

3. The merchandise analysis system according to

claim 1, further comprising:

a price change table means for judging one among
three patterns of “upward tendency”, “downward
tendency” and “constant tendency” with respect to
said registered item on the basis of a comparison
between the registered price of said registered item
inputted through said input means and an actual
price of the same item on the preceding day; and

means for selecting sales data having a same price
change pattern as said judged pattern to output the
actual price of the same item on the preceding day,
searching said sales data table for sales data corre-
sponding to said registered item and said analysis
term.

4. The merchandise analysis system according to
claim 1, further comprising a processing means for mul-
tiplying said sales data by a predetermined coefficient
determined depending on the date of sale, when search-
ing said sales data table for the sales data corresponding
to said registered item and said analysis term.

S. The merchandise analysis system according to
claim 1 further comprising:

means for calculating gross profits of said registered
item respectively with respect to a plurality of
prices of said registered item within a range be-
tween an upper-limit price and a lower-limit price
inputted through said input means, on the basis of a
cost price of said registered item; and

a gross profit predicting means for calculating and
displaying the items between the predicted sale of
said registered item and said respective gross prof-
its to thereby decide the price for a maximum one
of said items.

6. The merchandising analysis system according to

claim 1, wherein:

sales data changing with the passage of time on one
day are contained in said sales data table; and

the price is reduced by a predetermined amount suc-
cessively up to a maximum discountable amount of
money in accordance with a sales rest time of one
day and the maximum discountable amount input-
ted through said input means, and the items of said
reduced prices and the predicted sales data corre-
sponding to said reduced prices, so that the opti-
mum price and sale corresponding to the maximum
item of discount price and sale are obtained and
displayed by said display means.

7. The merchandise analysis system according to

claim 1,

including an analogous item table for storing, as rela-
tional data, codes of various items analogous to a
certain item; and

said certain item is registered through said input
means, one item to be substituted for said certain
item is selected from said plurality of items to
thereby calculate the predicted sales data of the
substitute item so that the predicted sales data are
displayed.

8. The merchandise analysis system according to

claim 1, wherein said analysis means comprises:

first analysis means for determining values of parame-
ters in said functions, each to have a smallest error
using said function table; and
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second analysis means for determining said one func-

tion having a smallest error among said functions,

each having said each smallest error wsing said
dispersion measure table.

9. A merchandise analysis system for predicting the
sale of a registered item, comprising:

an input device;

an output device;

a processor for executing data processing on data of
the sale;

a storage device;

a function table containing a plurality of functions;

a sales table containing sales data;

means for retrieving data pertaining to the price and
actual sale of the registered item for an analysis
term in accordance with a code of the registered
item and the analysis term inputted through said
input device;

a regression analysis means which selects functions
successively from said function table, obtains a
standard deviation of errors from errors between a
respective predicted sale of the registered item
based on the selected functions and an actual sale
with respect to all the retrieved data, obtains the
standard deviation of the minimum error with re-
spect to all the functions in said function table and
function parameters corresponding to the mini-
mum error, and stores in said storage device a dis-
persion measure table in which the standard devia-
tion of the minimum error corresponding to the
function having said function parameters is regis-
tered with respect to each of all the functions;

a function decision means for selecting a function
having the minimum standard deviation of error
out of all the functions stored in said dispersion
measure table; and

means for obtaining a predicted sale on the basis of
the selected function and the registered price input-
ted through said input device, the predicted sale
being outputted from said output device.

10. The merchandise analysis system according to

claim 9, wherein said processor includes:

means for obtaining a price change pattern on the
basis of the registered price and at least one recent
price among the retrieved data; v

means for generating a price change table on the basis
of the retrieved data and for storing said price
change table in said storage device; and

a data selection means for selecting data having a
pattern similar to said price change pattern by ref-
erence to said price change table, by which the
predicted sale is obtained on the basis of the se-
lected data.

11. The merchandise analysis system according to
claim 9, wherein said processor includes a data process-
ing portion for applying a weight to data to be weighted
according to a weighing condition so as to obtain
weighted data, the number of which is increased to be
equal to a numerical value of said applied weight and
for storing the weighted data in said storage device in
the form of a table, so that the predicted sale can be
obtained on the basis of the weighted data.

12. The merchandise analysis system according to
claim 9, wherein said processor includes means for out-
putting, through said output device, the retrieved data
and the selected function in the form of a graph, as well
as the registered price and the predicted sale.

5,377,095

5

10

15

25

40

45

S0

55

65

20

13. The merchandise analysis system according to
claim 9, wherein ‘
said input device is also used for inputting there-
through a registered price alteration range; and

said processor includes means for obtaining gross
profits by subtracting cost prices from a plurality of
prices within said registered price alteration range
and multiplying the predicted sale in each to obtain
a suitable price of a largest gross profit in accor-
dance with the function selected by said function
decision means.

14. The merchandise analysis system according to
claim 13, wherein said processor includes means for
outputting, through said output device, the retrieved
data and the selected function in the form of a graph, as
well as the optimum price and the predicted sale corre-
sponding to the optimum price.

15. The merchandise analysis system according to
claim 9, wherein:

said input device is also used for inputting there-

through both the maximum discountable amount
and the analysis term by hour; and

said processor includes means for calculating the sale

on the basis of the function selected by said func-
tion decision means under an assumption that re-
duction in price is successively continued till a
predetermined point of time is reached to obtain
amounts of money corresponding to the sale to
thereby select an optimum price out of prices not
higher than a price corresponding to the maximum
discountable amount to thereby obtain a maximum
amount of money out of the amounts of money
corresponding to the respective prices.

16. The merchandise analysis system according to
claim 15, wherein said processor includes means for
outputting, through said output device, the optimum
price, a discount amount corresponding to the optimum
price and the predicted sale.

17. The merchandise analysis system according to
claim 9, wherein said processor includes means for de-
termining whether the quantity of sales data related to
the registered item is smaller than a predetermined
value: and

means for selecting an item analogous to the regis-

tered item in the case where the quantity of sales
data related to the registered item is smaller than
said predetermined value, so that the predicted sale
of the analogous item is obtained and outputted as
the predicted sale of the registered item through
said output device.

18. The merchandise analysis system according to
claim 17, wherein said processor includes means for
outputting, through said output device, the retrieved
data and the selected function in the form of a graph, as
well as the registered price and the predicted sale.

19. A merchandise analysis system for analyzing the
relation between sale and price by item by using sales
data for a registered analysis term, said system compris-
ing:

an input device;

an output device;

a processor for executing data processing on sales

data;

a storage device;

a function table containing a plurality of functions;

a sales table containing sales data;

means for selecting an item so as to retrieve data

concerning the price and actual sale of the selected
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item for the analysis term in response to the entry a function decision means for selecting a function
of the analysis term through said input device; having the minimum standard deviation of error
a regression analysis means which selects functions out of all the functions stored in said dispersion
successively from said function table, obtains a measure table; )
standard deviation of errors from errors between a > whereby items are successively selected and func-
respective predicted sale of said selected item based tions respectively having the minimum standard

deviations of errors are obtained successively
with respect to successively selected items so
that an item distribution table having an axis
10 representing a type of function and another axis
representing a parameter of function is outputted

on the selected functions and an actual sale with
respect to all the retrieved data, obtains a standard
deviation of minimum error with respect to all the
functions in said function table and function param-
eters corresponding to the minimum error, and from said output device.

stores in said storage device a dispersion measure 20. The merchandise analysis system according to
table in which the standard deviation of the mini-  claim 19, wherein a linear item distribution table having
mum error corresponding to the function having 15 an axis representing the type of function or the parame-
said function parameters is registered with respect ter of function is outputted through said output device.
to each of all the functions; and ¥ % *x x X
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